Intraventricular schwannoma is an exceedingly rare tumour with only 6 cases described in tbe literature.
Introduction
The occurrence of intracerebral schwannoma is quite Neurocirugía 2001; 12: 56-60 uncommon l7 • Only 44 cases have been reported up to date 2,3,5-8,12,18-20,23. A schwannoma in an intraventricular location is even rarer, with only 6 cases being described in the literature 3 ,5,9,13,15,'6. We describe a new case in which a cystic schwannoma of the right lateral ventric1e was totally removed, with an excellent result, and a review ofthe literature is done.
Case report
A 13-year-old girl presented in 1990 with a history of chronic headache wich lasted for 3 years, accompanied by interrnittent sensory focal seizures localized in her left hand.
Physical and neurological examination were unremarkable, with no stigmata of neurofibromatosis.
A CT-scan showed an irregular isodense mass lesion localized in the right ventricular atrium, with a huge cystic component and reactional parenchymal edema. The solid component of the lesion showed a marked enhancement with contrast administration (fig 1) .
Magnetic resonante (MR) imaging demonstrated, in Tl-weighted images, an iso to slightly hypointense signal mass lesion with a cauliflower appearance, with a mixed signal in T2-weighted images, with considerable enhancement after Gadofinium (Gd-DTPA) injection, and an associated cystic component reaching the parietal cortex ( fig.2) .
A right parietal craniotomy was perforrned and through a thin transcortical incision the cystic cavity was entered. 60cc ofaxanthochromic liquid were aspirated and the solid portion of the tumour lying in the ventricular atrium, irregular in shape, easily bleeding, and attached to the choroid plexus, was totalIy removed by microsurgical technique, with the help of the ultrasonic aspirator.
An external shunt was left in place and was converted to a ventriculo-peritoneal shunt one week after the first procedure.
Histopathological examination of the operation specimen showed a tumour composed of spindleshaped celIs, initialIy diagnosed as a fibroblastic meningioma and posteriorly changed to schwannoma, based on immunohistochemical and ultrastructural findings.
The tumour was characterized by a moderate celIularity, a predominant fascicular pattern and extensive pericelIular reticulin. The celIs were elongated and bipolar, with obscured celI borders and long club-shaped or oval nuclei. There was also sorne loose textured areas consisting of celIs with round nuclei and indistinct cytoplasm where microcysts and xantoma celIs were apparent. Sorne nuclear pleomorphism and hypercromasia were apparent, but no mitotic figures were identified ( fig. 3 ).
Tumour celIs were strongly and uniforrnly immunoreactive for S-lOO protein and vimentin. Extensive areas ofglial fibrillary acidic protein (GFAP) reactivity were also present and epithelial membrane antigen (EMA) was negative.
Ultrastructural examination demonstrated fusiforrn celIs rich in cytoplasmic processes, surrounded by a thin basal lamina. Poliribosoms were the predominant cytoplasmatic organels. Luse bodies were not found.
ClinicalIy the patient was welI, but an MR study showed a right fronto-parietal sub-dural hematoma.
The shunt was clipped and the hematoma removed. A new CT-scan did not show signs of hydrocephalus and the shunt was then removed.
She has been folIowed up for over 10 years now, with clinical and neuropsychological evaluation, and she is doing very welI, finishing University. The last MR study shows no signal oftumour reccurrence (fig 4) . 
Discussion
Intracranial schwannomas represent 8% of all primary intracranial tumours, and are usually associated with cranial nerves6.7.8.12.16.23.24.
Intraventricular schwannomas are exceedingly rareo They were described for the first time by David 3 in 1965 . In that yery same year Kemohan described as well the first intraparenchymal schwannoma. Since then only 37 more cases ofintracranial parenchymal schwannomas 2.6.7.8.12.13.14.18.19.20.23 and 5 cases of pure intraventricular schwannomas5.9.13.15.16 descriptions are found in the literature.
Six of the intraparenchymal schwannomas described have a close relationship with the ventricles, being difficult -from the authors description-to differentiate, at least in sorne of them, between an intraparenchymal tumour with ventricular extension, or the opposite, i.e., an intraventricular schwannoma with brain parenchyma invasion 2.7.19.23.
The origin of intraventricular schwannomas is thought to be from the autonomic nervous system supplying the choroid plexus, which has Schwann cells4.9.1I.13.15.22.
Intraventricular schwannomas are not associated with neurofibromatosis, while intraparenchymatous tumours, infrequently, may be a part of a von Recklinghausen disease 9.
A malignant variant of these schwannomas has been described9. 20 .
The clinical features of the intraventricular schwannomas, including our case are sumarized in Table 1 . The intraventricular schwannoma ii more frequent in males than in females, with a proportion of 5:2.
It has no age preference -from 7 to 63, with an average of27 years ofage.
Clinically they more frequently present with short duration symptoms and signs of intracranial hypertension, with cranial nerves affected and motor and sensory deficits in sorne of them. Focal seizures appeared in two cases and in these patients the clinical course was prolonged.
CT scan and MR despite being useful in demonstrating these lesions, fail in showing specific imaging characteristics, as is a rule in intraventricular mass lesions. For the differential diagnosis of intraventricular tumours the age of the patient and the precise location of the mass inside the ventricle is of primordial importance 21 .
Except for the case where the tumour was located in the 4th ventricle l6 , all these schwannomas are located in the lateral ventricles -5 in the right 1 in the left-usually posterior to the foramen of Monr03.5.9.13.15. This may justi:fY the fact that hydrocephalus is not a common feature accompanying these tumours, appearing in just two of the described cases 3 . 15 .
Neurocirugía
The only consistent finding of intraventricular schwannomas on CT scanning is the marked heterogeneous contrast enhancement. The lesion itself mªy be iso· or hyperdense. It is usually irregular and a cystic component is frequent. In sorne cases there is peripheia.l edema. Hydrocephalus appears in just 1/3 of the cases and calcification is quite rare 9.13.15.16.
MR imaging is the best diagnostic tool in these tumours because it demonstrates the intraventricular position and its relationship with the choroid plexus.
In TI weighted images the tumour may show iso or slightly hypointensity. In T2 it usually has a mixed signal. Gadolinium (Gd-DPTA) uptake is considerable. These MRI characteristics are similar to the ones found in intraparenchymal schwannomas9.13. 16 .
Cerebral angiography was done in three of the cases of intraventricular schwannoma, revealing a hypervascular mass fed by the choroidal arteries in one of them 9 , while in the other two the tumours only a faint vascular blush was noted, and vascular displacement was the most relevant feature J · 5 .
Surgical removal was the treatment of choice in all these tumours, but sometimes a complete removal has not been possible. A transcortical approach was used in all cases, except for the fourth ventricle one, where a suboccipital craniectomy was performedJ·5.9.13.15.16.
The tumour appeared as a firm, irregular but well circumscribed yellow or witheish, easily bleeding mass, attached to the choroid plexus. The cyst may contain clear or xanthochromic fluid3.5.9.13.15.16.
Microscopically these tumours may show areas of high (AntoniA type) or sparse (Antoni B type) cellularity. On the former areas, the cells, arranged in interlacing fascicles, are elongated, with long club-shaped or oval nuclei, occassionally showing palisading and obscured cell borders. On the second areas cells have round condensed nuclei and indistinct cytoplasm with frequent cystic degeneration; xantoma cells are often seenl.J.5.9.10.13. 15.16. Immunohistochemical studies are used to confirrn the diagnosis, as these tumours could be quite difficult to distinguish from fibroblastic meningioma, if only optíc microscopy is used. They show positivity for S-lOO protein and vimentin. Glial fibrillary acidic protein staining may be found between cell clusters. Stains for cytokeratin and epithelial membrane antigen are negatíve5.9.13.15.16.
The diagnosis confirrnatíon may also be done by electron microscopy, which may reveal the so-called Luse bodies, which are extracellular collagen fibrils, and cell processes covered by a basal membrane9.15.16.
In summary, schwannomas in an intraventricular location are rare, usually benign and amenable of successful surgical curatíve removal, without the need of any adjuvant therapy. 
